
ECOLOGY AND ENVIRONMENJ, INC., 

REGION VI 

MEMORANDUM 

TO: Keith Bradley, Region VI RPO 

FROM: Robin Seguin, FIT Environmental Scientist 
fDt... I~ THRU: K.H. Malone, Jr., RP~. 

DATE: November 4, 1985 

SUBJ: Sampling Inspection at Vickers Total -Petroleum Inc., Ardmore OK. (OK1589) 
TDD# R06-8501-23 

On May 22, 1985, the FIT (Team Leader Robin Seguin and team members Bernard 
Cousin, Bill Park and Les Cole) took ten (10) low soil/sediment samples and one 
(1) residential well sample at the Vickers Total Petroleum Inc. site, Ardmore 
Oklahoma. Attached are Sample Analysis Summaries, a sketch depicting sample 
station locations, and photographs of the site. 

Results of the sample analysis are detailed on the attached .analysis summary 
sheets. Organic results are summarized by subgroup in Table 1. Hazardous 
substance list (HSL) polynuclear aromatic hydrocarbons (PNA) were detected in 
samples from St at ions 01, 02, 04 and 05. Non-HSL PNA' s were detected at Stat ion 
01 thru 05. The highest concentration of the PNA's was in Station 02. 
Aliphatic hydrocarbons (alkanes) and unknowns were detected in samples from 
Stations 01 thru 10, the highest concentrations being detected in Stations 06 
and 03. Samples from Stations 01 thru 07, 09 and 10 each contained a broad 
unresolved peak in the BNA chromatogram that is characteristic of oily material. 
DDT was detected in Station 01, while sulfur was reported in Stations 03, 04, 
05, 06, 09 and 10. Sulfur appears to be present in Stations 02 and 07, based on 
an examination of the chromatograms. 

The chromium and zinc concentrations appeared to be slightly elevated. in the 
sample from Station 02. Metals concentrations in the remaining samples were 
relatively consistent and probably approximated local background levels. 

PNA's were detected only in samples nearer the process area, (02, 03, 04, 05), 
and in the background sample (01). The source of the contamination in the 
background sample is unknown. Station 06 shows that there is a very significant 
migration of contaminants from the two lagoons south of the station. Contam
inant migration from the landfill and the landfarm is occurring, as shown by 
contaminants found in Stations 07 and 08, however the level is much less than 
from the lagoons. Offsite migration is occurring as evidenced by contaminants 
found in Stations 09 and 10, however no PNA's, the most hazardous materials 
present, were detected. 
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Surface runoff patterns do not account for the contamination in Station 01 and 
further investigations are needed to detennine the source of contamination in 
this sample. Remedial actions to halt the flow of oily material from the 
lagoons north of the process area are recommended. 



TABLE 1 

I I I I I I I OTHER I I 
I I I NON I I I I ( ALKANE. I I 
I I HSL I HSL I I I I KETONE. I I 
I STATION I PNA I PNA I VOA Is I ALKANES I UNKNOWNS I ALDEHYDE) I SULFUR I DDT 

I I I I I I I I 
1 01* I 689 (7) 110.1 (2)1 I I 3190 (4) j 1547 .6 (4)? I 3410 (4) I 200 

I I I I I I I I 
I 02** I 2430(7) I 16,962 I >107.1(8)! 1740 (8) 1 370 ( 2 l I IP 

I I I (16) I I I I I 

I I I I I I I I 
1 o3* I I 930 (1) I 110,500(15)11890 (3) I I 920 

I I I I I I I I 
1 o4** I 2 30 ( 2 l I rno ( 1 l I I 350 (1) I 440 ( 2 l I I 42!000 

I I I I I I I I 
1 o5* I 270 ( 2 l I 650 ( 3 l j 15 ( 1) 1410 (2) I >33o (2) I 11800 

I I I I I I I I 
I 06* I I 112.9 (2) I >21,380 1 >94o (3) I 1 rnoo 

( 22) 

I I I I I I 
I o7* I I 3 o l I p o l j 970 (2) IP 

I I I I I I 
I 08 I 1 35 ( 3 l I 360 (2) I 2570 (2) I 

I I I I I I 
1 o9* I I 11120 (2) j430 (1) I 170 

I I I I I I 
j 10* I I 1 480 ( 2 l I 850 (3) I 860 

I I I I I I 
11 

I I I 
112 I p o l I 
689 (7) - Total concentration in ppb (number of compounds detected). 

p - Present. 

* - Sample BNA fraction chromatogram contains a broad unresolved peak characteristic of 

oily material. The maximum intensity of this peak is at approximately scan 2300. 

** - In addition to the above noted peak, a second major chromatographic peak was present 

in the sample, reaching a maximum intensity at approximately scan 1750. 

This peak may be due to high concentrations of sulfur in the sample. 

? - Quantification questionable. 



INORGANIC SOIL ANALYSIS SUMMARY 

:ASE NUMBER: 4385 
d TE NAME/ C01Jt :--=T:--0-t-al,... __ ..,~-e-t_-r_o-_1-_e urnL_OK _1_58 9 

'ARAMETER 

MFA186 MFA187 MFA188 MFA189 MFA190 
ldtrTXfype soil soil soil soi_l soil 
.lumint.m 6390 7760 8600 5210 13100 
:nflriiony R R R R R 
rsen1c 4.3 3.5 
-~- 45 95 73 138 dr l Ulll l lR 
e-r-yrrll.m • "Q 0.35 .83 0.44 0.9 
arTtii1 lJll 

<lfclUin 12400* 59000* 140001' 54900* 25800* 
hro1iil um 17 111' 19 28 25 
ooart 8.9 11 8.4 13 

C!_f!.f!.er 18 20 11 19 24 
ron 12100 l l ,...,...,.., LUJUU 21400 22700 
f~- 54 l 7 ' 16 27 46 
----~--

4920 3380 3830 471:5U ".'l'~".".. 1 l.Wll ?s?n 
(:1 ~'i anese 229 l hi. 269 331 383 -l'1·cury 

0 "" 1,TP-f 21 14 ~'+ 11 .)'! 

UL" d,;,; luiii-- -fJJU 1790 L1:51u 1160 Jl1u 
:;-r,:,1~-, --- -!{ 

R K R R 
1r.;-;;,:: 
:)(TiUnl- 2290 2390 ldTfiun1 ___ 

;~lU 2120 22QO 

.--------
I fl 

irlda rum-·- f--
29 « ~' 26 61 r11i:---

Rl 234 48 110 7'i 
~cinTJe 
~aCTon No. 01 02 03 04 05 
iiliPT e Of'PS!T£, I )J !)MIN- tJPSlRE-o/1 l)PS1 ""'1''1 /)OWAJ 

:dlllJil v/>sr~i{ A&-/:. FA'orl Dl//r1#1ttJ.E. b~l<IAJlt(;if. s r 11. t:,q "1 

fo)Jt) s 'f- B~FOl<e !JeFO/l.;;. t>R/l-1;JA-G-e 
icJtion Or f)Rlt!JJ-

Stlflrl+C-E sr 1N PROA (JJ/_ 

ltt'rE PA-TH r.+Nks DM!'il.G/£ Wfl-STF-IMPDl!JJIJ -
"1£.JJT(sr) f'ITT/f Or fir 

T,il/KS 
~ - p 
-spike s~nple recovery is not within control limits. 
·duplicate analysis is not within control limits. 

CONCENTRATIONS (ppm) 
r:PA ::,am) 1 e Numoers 

MFA191 MFA! 92 MFAl Q3 11FA194 
soil soil soil oil 
12100 J?'inn 16800 ]RI.On 

R R R ' 
' 

l I.'\ 82 185 167 
l l 1 l. 3 1.4 

15600 * 4400* 4970* 3590* 
27 26 24 l<l 

15 16 11 18 
22 23 14 ·on 
26000 23100 LUUUU 4500 
50 18 IL 41 
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" R R 
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'U 73 54 ·a 

06 07 08 9 
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1-1tA/{)F/J-!... 
1>R1t1J/ 1)(,(£ 
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mi 1 

'" sn 
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11 
p? 
O.RQ 
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Page_l_of _l__ 
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INORGANIC WATER ANALYSIS SUMMARY 
ASE HUMBER: ~385 
!TE HN4£/CO'"'D.p;.E~: ""1'-o-ta-1-=-Pe_t_r_oleum/ OK 1589 

CONCENTRATIONS (ppb) 
~:PA Sample Numbers 

AAAHETER 

MFA197 MFAl 96 
atr1x tvoe water water 
I l.11l1 min 38 
nt 1monv 
"Senfc 
vtum 160 
!ry1Tiun 
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)04 It 
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nc 9.2 739 
an1ae 

.. 
.. 
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at ion w /ii.I..'- RilJSATe 
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l9 Yf"'l SS 
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TABLE II. ORGANIC ANALYSIS SUMMARY 

Page..L_ of .L 
CASI NIMBEB.: __ ""4"""-'-------

SIT! llAME/CODE: Total Petroleum/OK1589 / 

( ) -· 
EPA SAMPLE NUMBERS 

PARAMETERS 

Comoound Fractiot Class FB462 FB471 FB470 F"'· Ii 9 FBI.AS ~n&r; 7 .,....,.,., /, r ,-

' FBL'n'i FR'· Al. 
Methvlene chloride VOA 1 8 11' 6 Qn 8 9ll 1 4R lOR 14R ??.R 7 7R 7 7u 
f',,, ,.... ... ,,..~e VO' ? "'' h? <O 47 1Q ,;1 11' on 

'· 0 

Toluene VOA 1 4.9JB 3.9JB 4.4JB 3 .5JB 6 .lJB 3.0JB 14B 4.3JB 5 .9JB 
1,1,1-trichloroethane VOA 1 4.9J 
etnyJ.benzene VOA 1 2. lJ 
Total xylenes VOA 2 23 
Fluoranthene n•T 1 <)? T ]?l'\T 

Pvrene A"" 1 100 T '11\ 
Benzo l:i) anthracene ABN 1 70.T 390 
Bis (2-ethvlhexvl) ohthalate ABN 1 170JB 200.rn q7_rn i 1n 1R 'iOOR aa rn 1 "n rn 
Chrvsene ABN 1 llOJ 820 101\ T 11 I\ T 

Benzo (b) fluoranthene ABN 2 89J 
Berzo lh) fluoranthene "'" 1 7 RT 

Benzo la) ovrene ABN 1 120.J 2 'I\ T ] 11\ T 

Benzo (g h.i) nervlene ABN 1 1 '-1\.T 

2-methvlnaohthalene ABN 2 160J 
Phenanthrene ABN 1 180J 
4.4 - DDT PEST 1 200 

. 

Matr1x Type 5 o /I '>o I l < ()//_ s 01 L. So!L <;011- Soll- So1L <~11-

Saaole Stat1on Number 0 I n;J.. 03 O'f oS Ob 07 08" '°' q 

Samole Station Location 

1. Priority Pollutant. B - Tite analyte is found in the lab blank. 
2. Specified Ha&ardous Substance. 
3. Tentatively Identified. 

J - Indicates an estimated value for tententatively identified compounds 
or for compounds found below detection limit. 

P - Present in sample, but not reported by lab. 
1/30/85 



TABLE II. ORGANIC ANALYSIS SUMMARY 

Page ,}_ of S' - -CASI! lftlfBER. : 
~~~~~~~~~-

SITI NAHi/ CODE: 
~~~~~~~~ 

CONCENTRATIONS (ppb) 
EPA SAMPLE NUMBERS 

PARAMETERS 

Co.oound Fractio~ Class 'D"Dl.f:...? 1'Rl.71 1'Rl .. 7() QD /, hQ l<'Rl·C...A DDl.C.,7 1'DI, « 1'Rl,i; <; DU/, C.,f.. 

Uny~...,,.,. >C..? Un' 1 DR o TR C.. TR 'TR RTR Ii.TR 7.TR 1 ?.JR n TR 

Allr:::i-- 007 VO' 1 1 n T 

A 1 l · .-, /, /, /, U()A 1 in T QT 

r-'1, i.. ..... -- ..... ~.-. <C..R VO' 3 ?? T 

r.··1 '------- "R8 VnA 1 2n T 

Unknown 529 VOA 3 p ? <; T 

Unknown 643 VOA 3 p " Unknown 63 VOA 3 1 <; T 

Unknown" 88 VOA 3 1T 

Unknown 578 VOA 3 '" 
Unknown 1967 ABN 3 550JB 
Alkane 2169 ABN 3 400J 610J 
Alkane 2283 ABN 3 1600J 1200J p 190J 770J 
Aldehvde 2372 ABN 3 600J 
Ketone 2404 ABN 3 lOOOJ 
Alkane 2411 ABN 3 660J 520J 120J 170J 350J 
Alkene 2420 ABN 3 1300J 
Unknoi1n 2463 ABN 3 740J 
Aldehvde 2542 ABN 3 510J 
Alkane 2595 ABN 3 530J 320J 290J p 
Unknown 2660 ABN 3 800J 
Unknown 327 ABN 3 3.8J ? 
Unknown 383 8.3JB ? 480JB 450JB 540JB 610JB PB 620JB /4UJB bjUJB 
Unknown 1638 3.8J ? 
Unknown PNA 1919 6.lJ ? 150J 
Unknown PNA 2127 4.0J ? 1600J 

Matrix Type 5011 c. ,,,, I- C..0/1- C.1?/l <;n11 C,nl/_ .:: "'I- C:./!/L C.""'' 
Sample Station Number "11 

(') ' I?' l?J.i- nc. /)' 07 /))Y ,,,9 

Sample Station Location 

1. Priority Pollutant. 
2. Specified llaxardoue Substance. 
3. Tentatively Identified. 

B - 1be analyte is found in the lab blank. 
J - Indicates an estimated value for tententatively identified compounds 

or for compounds found below detection limit. 
P - Present in sample, but not reported by lab. 
? - Quantification questionable 1/30/85 



TA»LE II. ORGANIC ANALYSIS SUMMARY 

Page_l._ of_£'_ 
CASI !CtlfB!R:.~~~~~~~~~ 

SIT! twf!/COD!: 
~~~~~~~~ 

-------- ----- - ---- (ppb) 
EPA SAMPLE NUMBERS 

PARAMETERS 

eo.oound Fraction Claes r:in/. t:.,'} JOD"7] 1'U&7n '"'·"Q ""'· "" DD/. L,7 'j:;'D I. C. t:.. JORH< '" ! .. (;/, 

CH .--. ..... 'hnn;:;nt"h..-o,...,_o 17/,() ADM 'l 7 Rf\ T 
f\i---thvl nhon~nthrene 17<;<; A n>,T 'l l Q()(I T 
n· .c,vl .C ,, ·h-ono l 7 "" AHi 'l lQnflT 
lJnl·-~··- PN!i. l Q/,? '°" 'l 11""' 
'!Mhu] ·- .o lQM AD'1 'l l l ()() T 

JTnk,..,.,..~ ...... Dl.1.\ ]0?7 'DM 'l ]?()(IT 

Tetra methvl nhPnRnthren" 1948 Hl\J 1 i nnn r 
Terohenvl 1987 ADM 'l 1 'inn' 
Ternhenvl 1999 A Rt.I 1 9ROT 
Ternhenvl 2026 ABN 3 140"' 
Alkane 2147 ABN .1 760.T ?<,nor 
Methvl nanhthalene 1092 ART\J 'l '""' 
Dimethvl nanhthanlen 1207 ABN 3 430J 
Alkane 14F.7 ABN- 'l 210.T 5'10J i'iOJ 920.T p 

}fPthvl nhenanthrene 16F.4 ARN 3 92T 
.\ 11-~-~ 17n7 ml\! 1 i 54n T 710.J 1400J 
IlnL-nown 2491 ABN 3 120J 330J 
Tl• 2<;0~ 'DM 3 250J 230J p p 
TT • Pl\JA 19?? ARN 3 1500J 
Al' .o l "?9 ABT\J 3 230J 570J 910J 
Me'""l c 

" ·hrenP. lh4R ABN 3 230J 
Alkane 1556 ABN 3 1800J 950J 
Sulfur 1738 1765 ABN 3 920J +2.000J 1800J 1800J p 170J 
Alkane 1782 ABN 3 710J 1300J 
Alkane 1922 ABN 3 670J 940J 
.\lkane 1989 ABN 3 510J 880J 

Matrix J.')'pe ,C, 0 // C:.nJJ C.nrt... C.011... c. n 1.J C,,., I/.. C:.,-,1/ C.01 L.. c::o /)._ 
Saaole Station Number /TI n.7 O' o,,_ !? .:;- !? l.. 07 /)f< ,,q 

Saaple Station Location 

1. Priority Pollutant. 
2. Specified Haxardoue Subetance. 
3. Tentatively Identified. 

B - 'nle analyte is found in the lab blank. 
J - Indicate• an estimated value for tententatively identified compounds 

or for compounds found below detection limit. 
P - Present in sample, but not reported by lab. 

1/30/85 



TABLE II. ORGANIC ANALYSIS SUMMARY 

Page 'I of 6 - -CASI MIJlllEll: 
~---------

SIT& IWfE/CODE: _______ _ 

---··--NTRATIONS ( ppb) 
EPA SAMPLE llUMBEllS 

PARAMETERS . 

Colloound Fraction Clase FB462 FB471 FB470 FB469 FB4b8' 'B467 FB466 FB465 FB464 
alkane 2114 ABN 3 lOOOJ 1800J 
:::i 1 \. --- 2? '\ l ABN 3 ~ 'n T D 

" 2256 ABN 3 ,.... ,. "' T D 

2263 ABN 3 1 1 Ar. T 
p 

olbn~ 2298 ABN 3 ,.... ,.... ,-.. T D 

unknown PNA 2494 ABN 3 non T 180J 
alkane 2719 ABN 3 T 0 A T 

unKnown 2580 A::'N 3 300J 50J 2400J 430J 
unknown• 2594 ABN 3 140J 
unknown 1966 ABN 3 360JB 16nTB fi70JB 
unknown PNA L5bL ABN 3 'ln T 
unknown and unknown PNA 2374 ABN j 370J 
alkane 1176 ABN j 1300J 
alkane 1276 AllN j 'l60J 
alkane 1806 fiD" _) llOOJ 
alkane 1854 AllN 3 1400J 
alkane 1879 ftD1' 'l 1400J 
alkane 1897 iUlN '\ R60J 
alkane 1935 AllN 'l 820J 
alkane 2134 ABN 'l llOOJ 
unknown 2165 ABN '\ 940J 
alkane 2174 ABN 'l 840J 
unknown 580 ABN '\ 20J 170J 

Matrix "fYpe Sn 11 C:.1?)/... ">OIL .".n I' C.nn ~n// <:/"!IL C.,,., ' I .5 J?/J-
Saaole Station Number I? I O;;J.. 03 0 t.J. ,., ,,- "'" 07 OR- ~" 

Saaole Station Location 

1. Priority Pollutant. B - The analyte ia found in the lab blank. 
2. Specified Haaardoua Subatance. 
3. Tentatively Identified. 

J - Indicates an estimated value for tententatively identified ca.pound• 
or for compounds found below detection limit. 

P - Present in sample, but not reported by lab. 
1/30/85 



TABLE II. ORGANIC ANALYSIS SUMMARY 

CAii lllJlllU: 4385 
Pase....[. of ..£. 

~~~~~~~~~ 

8ITI llAMl/COD&: Total Petroleum/OK 1589 

--··--··-·-·- --··- (ppb) 
EPA SAMPLI llJMBE!l.S 

P AIWfETEll.S 

Co.nound Fractio1 Class FB463 FB472 FB473 
methylene chloride VOA 1 27B 6. lB lOB 
_.,,..,,..+nn~ VOA 0 45 
T""'ll"=nr. V"' ' >n rn 4.8JB 8.0B 
hL• 1/-p>hu]ha-"l\ nh>hol o>n ABN 1 200JB 
l l 1-f'ri,..l,lr...-"'"'.,.~ .... -.,... VOA ' p 

hexane '62 VOA > PB PB P1' 

-il.-- - 580 ABN 1 p 

·" 380 ABN .,_ 540JB 16JB 13JB 
<:::11 l &.,r • 1761 ABN > 860J 

·" 1965 ABN .,_ 960JB 
••""'llr-r.• In 2220 ABN > lOOJ . 
rllL.<>r.o. 2281 ABN .,_ 280J 
.,-'·-~··- 2371 ABN > 230J 
al~ono 2409 ABN .,_ 200J 
unknown 2576 ABN 3 520J 
unknown 489 ABN 3 lOJB lOJB 

Matru: Tvt>e C..011- - /) ulil, rEJI 
S..ole Station Number 10 11 J ::i 

S..ole Station Location 

1. PrioritJ Pollutant. 
2. Specified Baaardou• Subetance. 
3. teatati•el7 Identified. 

B - The analyte ie found in the lab blank. 
J - Indicate• an eatiaated value for tententatively identified coapounde 

or for compound• found below detection liait. 
P - Preaent in aaaple, but not reported by lab. 

1/30/85 



TANKS 

0 

TANKS 

01 

TANKS 

LANOF NIM 

l 

' I 
' \ 

' l 

DRY LAKE 

TANKS 

' ' I 

,- -I{• 
' 
I 

I 
I , 

·i 
·-· .-"' -

10 

0 

PROCESS AREA 

TOT AL PETROLEUM INC. 
ARDMORE OK . 

• SAMPLE STATIONS 

F"'"'! I . 
0 200 400 



Sample Location 

Total Petroleum Sample locations 

May 22, 1985 

( 1) Dffsite, upstream of drainage path. 

( 2) In drainage from pond and tanks. 

( 3) Upstream drainage before surface impoundments. 

( 4) Upstream drainage before surface impoundments in drainage path of tanks. 

( 5) Downstream drainage from oil waste pits, now converted to a waste water 

treatment pl ant. 

( 6) Downstream drainage from surface impoundment before landfill drainage. 

( 7) Downstream drainage from landfill. 

( 8) Downstream drainage from landfarm. 

( 9) Resampling of upstream drainage before it leaves site. 

(lD) Drainage offsite, to determine if contaminants are leaving the site. 

( 11) Epperson We 11 

(12) Rinsate Blank 
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